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PRODUCTION AND DISTRIBUTION OF EXPLOSIVES IN THE 
UNITED STATES DURING THE CALENDAR YEAR 1915, AND 
COAL-MINE ACCIDENTS DUE TO EXPLOSIVES. 


Compiled by AtBert H. Fay. 


INTRODUCTION. 


The total production of explosives, excluding exports, in the United 
States during the calendar year 1915, according to figures that the 
Bureau of Mines has received from manufacturers, was 460,900,796 
pounds (230,450 short tons), as compared with 450,251,489 pounds 
(225,126 short tons) in 1914. 

The production for 1915 is segregated as follows: Black powder, 
197,722,300 pounds; “high’’ explosives other than permissible 
explosives, 235,828,587 pounds; and permissible explosives, 27,349,- 
909 pounds. These figures represent a decrease of 8,377,400 pounds 
of black powder, and an increase of 17,374,616 pounds of high explo- 
sives and 1,652,091 pounds of permissible explosives, as compared 
with figures for 1914. 

As explosives are essential to mining and the use of improved types 
of explosives tends to lessen the dangers attending this industry, the 
Bureau of Mines has undertaken the compilation of information show- 
ing the total amount of explosives manufactured and used in the 
United States, its first report, Technical Paper 69, dealing with the 
year 1912; the second, Technical Paper 85, with the year 1913; and 
the third, Technical Paper 107, with the year 1914. The report for 
1915 is, therefore, the fourth paper of the series. 


CLASSIFICATION OF EXPLOSIVES. 


The production figures tabulated herein are classified as follows: 

1. Black blasting powder.—All black powder with sodium or potas- 
sium nitrate as a constituent is here classified as black blasting 
powder. 

2. High explosives—Dynamite and all other high explosives of 
various trade names and compositions, except permissible explosives, 
are put in this class. 

3. Permissible explosives.—In this class are included ammonium 
nitrate explosives, hydrated explosives, organic nitrate explosives, 
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and certain nitroglycerin explosives containing an excess of free 
water or carbon. All permissible explosives have passed certain tests 
of the Bureau of Mines, and are not to be regarded as permissible 
unless used in the manner specified by the bureau.? 


ACKNOWLEDGMENTS. 


The Bureau of Mines takes this opportunity to express its appre- 
ciation of the aid rendered by the manufacturers in furnishing the 
data compiled, and to Mr. C. Stewart Comeaux, acting secretary of 
the Institute of the Makers of Explosives. 


SCOPE OF STATISTICS. 


Table 1 shows, for the calendar years 1913, 1914, and 1915, the 
quantity of explosives used in those States wherein three or more 
manufacturers reported sales. States in which only one or two 
manufacturers reported sales are not segregated. 

Tables 2, 3, and 4 give the total production and uses, by groups of 
States, of black powder, high explosives, and permissible explosives, 
respectively. The States are so grouped as to include regions where 
the general conditions of mining are more or less similar, and yet to 
avoid publishing sales of individual companies. 

Table 5 shows the rapid increase in the production and sale of per- 
missible explosives for use in coal mines. In 1902 only 11,300 
pounds of permissible explosives were used in coal mining, whereas 
in 1915 the quantity so used was 21,841,659 pounds. 

The quantity of permissible explosives used in the United States 
is larger than in a number of foreign countries. , In 1912 it repre- 
sented about 5 per cent of the total quantity of explosives produced, 
and in 1915, 5.9 per cent. The total amount of explosives used for 
the production of coal in 1915 was 196,739,634 pounds, of which about 
11 per cent was of the permissible class, as compared with 8.9 per 
centin 1914, There was a decrease of 9,298,700 pounds in the amount 
of black blasting powder used for coal mining. 

Table 6 gives the quantities of permissible explosives used for coal 
mining in the various coal fields. The table shows that in 1915 about 
78 per cent of the permissible explosives manufactured were used 
for coal mining. The remaining 22 per cent was reported under the 
items ‘Other mining’? and ‘“‘All other purposes,’’ as indicated in 
Table 4. The figures for 1915 represent the reports of 32 manufac- 
turers who operated their various plants during the year. In many 
cases the manufacturer operated more than one plant, so that the 


@ Hall, Clarence, Snelling, W. O., and Howell, 8. P., Investigations of explosives used in coal mines, 
with a chapter on the natural gas used at Pittsburgh, by G. A. Burrell, and an introduction by C, E, 
Munroe: Bull. 15, Bureau of Mines, 1912, 197 pp. 

Hall, Clarence, and Howell,8, P., Tests of permissible explosives: Bull. 66, Bureau of Mines, 1913, 313 pp. 
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above number does not necessarily indicate the total number of 
plants. The number of manufacturers reporting sales of black pow- 
der was 24, of high explosives 23, and of permissible explosives 15. 
A number of other companies reported their plants as having been 
idle during the year, or as having been sold to other manufacturers. 

The reports of manufacturers of fireworks and of ammunition are 
not included, inasmuch as the majority of these manufacturers pur- 
chase their explosives from one or more of the manufacturers of 
explosives whose production has been included in the tabulations 
presented herein. 


MINE ACCIDENTS DUE TO EXPLOSIVES. 


Table 7 shows the total number of coal-mine fatalities due to ex- 
plosives from 1910 to 1915, inclusive. The number killed in the 
_ various States each year is erratic, and the number killed in any one 

district does not show any uniform increase or decline. 

Table 8 shows the total number killed in the bituminous coal mines 
from 1903 to 1915, inclusive. It also shows that in 1903 9.8 per 
cent of all of the fatalities at bituminous coal mines were due to 
explosives, and that the fatality rate per 1,000 was 0.339. Both the 
percentage and the number killed per 1,000 employed show a gradual 
decline to date, with the exception of 1915, which is slightly higher 
than 1914. A large percentage of this decline may be attributed to 
the increased use of permissible explosives. The number killed by 
explosives in and about anthracite mines of Pennsylvania (Table 9) 
is practically one-half the total number killed by explosives in all 
coal mines. The fatality rate in the anthracite fields of Pennsyl- 
vania due to this cause has shown a slight decrease since 1911. The 
average number killed per 1,000 employed in the anthracite field 
from 1870 to and including 1913 was 0.354. The principal decrease 
in coal-mine fatalities due to explosives has been in the bituminous 
mines, where in 1914 and 1915 approximately three-fourths of the 
permissible explosives were used. The first records for permissible 
explosives in the anthracite field are given in the inspector’s report 
for the year 1909. Prior to that date the total amount of permissibles 
used in the coal mines, as shown in Table 5, represents approxi- 
mately the quantity used in the bituminous fields. Table 6 shows 
separately the amount used in the anthracite and bituminous mines 
since 1910. 

Table 9 shows, for the periods indicated, that 3,675 men were 
killed in the coal mines since the beginning of inspection service in 
the various States to the close of 1913. The fatalities shown in this 
table are classified in 14 groups, from which it appears that nearly 
18 per cent occurred during the handling and transportation of 
explosives, and approximately 25 per cent may be grouped as due to 
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premature blasts and short fuse. Comparatively few fatalities at 
coal mines are caused by thawing of explosives, and still fewer to 
unexploded charges in coal and débris. The total number of fatalities 
due to shots breaking through pillar or rib was 216, or nearly 6 per cent. 

The fatalities caused by explosives at metal mines were 78 for 1911, 
94 for 1912, 89 for 1913, and 60 for 1914. The fatalities at quarries 
for the same years were 50, 47, 44, and 35, respectively. 

The use of permissible explosives in coal mining has unquestionably 
resulted in lessening risks, and few, if any, of the serious mine disas- 
ters can be attributed directly to their proper use. 


PRODUCTION AND DISTRIBUTION OF EXPLOSIVES—COAL-MINE 
FATALITIES. 


The production and use of explosives in the United States are given 
in detail in Tables 1 to 6 following. Statistics on fatalities in coal 
mines from their use are given in Tables 7, 8, and 9. 
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TABLE 1.—Amount of explosives (excluding exports) manufactured in the United 
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States and used in the various States during the calendar years 1918, 1914, and 1915. 


1914 


High explo- High explo- 
Black blasting sives other Permissible Black blasting sives other Permissible 
powder. than permis- explosives. than permis- explosives. 
sible. sible. 
Kegs. Pounds. Pounds. Pounds. Pounds, 
178, 689 3, 921, 685 3, 171, 697 4,271, 794 2, 730, 164 
(a) (a) 4,088, 785 |ic.5.0co2esstecue 
9,246 7, 986, 113 &, 845, 785 (a) 
88, 363 1, 137, 869 1, 206, 345 33, 900 
110, 418 10, 344, 833 13, 377, 140 (a) 
82,472 7, 165, 230 8,324, 900 701, 925 
1, 888 751, 265 726, 878 (a) 
(2) (pees [etedececsartese ee ° | px OB BO0) ccc eesacecass * 
Sanensaasnsacacge 15, 250 |. bec aasras easen 
991 1, 935, 619 (a 
16, 706 785,471 {a} 
6, 566 $676,400) ccccetcecscccay; 20, 2 8688"), 9 A BBS TBS Sec esscceeeoee cs 
1, 205, 636 6, 260, 121 1,584, 775 
508, 2) 619, 206 153, 100 
346, 910 1, 846, 192 (2) 
503, 688 3) 105, 531 16, 712 
302, 772 2) 258, 712 663, 115 
(a) 822, 974 (a) 
3,907 755, 895 (a) 
23) 422 1,476, 686 7, 500 
6, 561 1,432,825} (2) |  6,567[  — 982,893 |................ 
34,371 20, 812, 133 3} 
140, 834 9, 072, 006 a 
2,213 745, 680 a) 
156, 118 13, 962, 593 33,390 
86,397 6,842, 101 (a) 
4,001 DIUM cesccssscaacesl 2 (Gs BOT AB OBB oc ccc ee carceess 
16,179 5, 792, 895 (a) 
1,026 156,050}  (@) +|fF  ._ 810} | 185,100 ]..5............. 
6,347 2, 187,358 300 
58,516 1,874,677 (a) 
31,313 10, 050, 483 362, 300 
11, 270 1,952,490] (a) | 20882]  1)804)987 |... eee 
12,950 291, 394 343, 639 (@) 
246, 727 8,815, 955 23,375 
187, 935 2, 269, 729 428, 196 
29, 006 4,578, 205 (a) 
2, 720, 550 34, 808, 704 10, 760, 098 
(a) B2;800'\Psccccscccascscal 0 BOB AONB Es Scczceeeseszcs 
449 PEG cscsveseccesess] 0 AORN BLL SSB Fs. cee ccc seen 
5,497 2,082,826 |e... .cceeeeef 8,428 | 1,986,468 |e 
126, 035 3, 389, 283 201, 078 
53, 459 1, 226, 391 13, 750 
21,519 3, 297,570 (a) 
10, 004 NS, 026) ssseesctcarestih) a ASESB RBIS OBB Lewiascnncacecaos 
124, 293 3, 261, 091 126, 418 212,650 
(a) $, 093, 036 50, 525 (a) 
611, 817 4, 122, 230 628, 770 3,087, § 3, 783, 225 
6,775 5, 972, 077 6, 347 6, 736, 319 ri 
102, 435 449, 407 229, 550 102,377 517, 387 a 
39, 391 3,326, 900 5, 623, 877 26; CAS fe cceaescssscscsscc 5,610, 356 
¢ §, 243, 98S 218, 453, 971 25, 697, 818 € 7, 908, S92 27,349, 909 
4 206, 099, 700 | awetereaa’s putedesslicnasoesee wtuessl 8197; 222,200 1.5.5 .aevasconecrvessaetbecgecacsne 
450, 251, 489 460, 900, 796 


» Included in figures far Maryland. 


Google 


¢ Kegs of 25 pounds each. d Pounds. 


$86 ‘Eh2 ‘8 


gab debs scur sea sibvetccsacdbeweces qebmeansmacctacdusuued ss (say) [2}0} puvzy 
an vinsia wa Dae a ade SoU eeasans Sa seas eeer saa es ths PASC eee RiEpTRETees (say) [e101 
Sree BpVAON pu ‘eImJosl[eg ‘vuoziiy “gy dnoip 
“uO WUTYSe A, puB ‘UoZaIQ ‘OYepT ‘vysvly “g] dnoip 
a Gelatin er ye chen eh WEI] PUT ‘oorxey MAN ‘Optlojo) “]] dnoip 
-“Suymo£ Ay pus ‘ejoyeq TjNog *BIoyVG YON ‘ub UO ‘or dnoip 
Rage SE me air 7SBxe], pus “eULOYel AO “BUvISIO'T ‘susueyly “6 dnoiy 
“BASTION Puv ‘Tnosstyy ‘svsuLy ‘voy *g dnolp 
“UJSUODST AL PUB ‘VJOSOUUTFY ‘UBsIYOIPY "Z dno 
“gassouuey, pus ‘tddt W ‘eureqely “9 drop 
ecbeae wetter eng AE ani! (6) 
neeecy. sfoul[|T 
Ayonjuey pus vusrpuy *¢ dnoip 
1B) YING puL ‘vUTJOID TYON ‘BIsI0ey ‘ploy “y dnoip 
vIUrsII A SOM 
eruva | <suued 
era A pus ‘puvy fre ‘sIquino,) JO INSTT ‘ereavjaq °*¢ dnoip 
Suh Gatcatsiad ool (aaik bars kd eats etek a aah AIO X MON PuB ‘AaSIOL MAN “ynoroeuuo,) “3 dnop 
quourse , pur ‘puvysy epory ‘adrysduivyy MeN ‘s}lasnqousseyy ‘oureyy “7 dnolp 


~UfU 10470 | -UTU [BOD 
*saqeig jo sdnoin 


é 
a 
7) 
5 698 ‘806 ‘L 
v4 
P ete ‘oso 99F ‘zee Tel ‘ote 
=I 08s ‘TE 861 ‘OF 619 “Fz 
Bina fare | ae 
i. 086 ‘92 ose‘ze | 606 ‘FT 
A (8a ‘he 652 ‘2% gos iz 
S81 ‘Ze lth ‘eh F£6 ‘OT 
mM «BOLT £20 ‘OT 862 ‘% 
Bos eee | oFo4 
org ‘2 
= 909 ‘8 2e9 ‘21 10z ‘8 
bl bon ‘cic soz ‘ser | £00'S0 
A 202‘ oer ‘2 £6 ‘OZ 
LOF ‘SZ Lee ire te % 
LS} 26 ‘1g 29% ‘Te Ize 
“sbay 8604 sbay 
Di 
g “JOM TOT} *yIOM UOT} 
*sesodimd | -onasysu0o “sut ‘sesodind | -on2jsu0o 
5 4910 [TY | JeyIO pus |-uyu Jeqy{O | -uyUT [VOD | JeyIO[[y | Jamo pus 
i= ABATCY AVMTCY 
° 
i “ST6T ‘epmod Suyysviq your 


12 


“FIGI ‘tapmod Zunselq youlg 


[‘qove spunod ¢z jo sey] 


21 6006-pdgesn ssade/bio* ysn4ayTYy ey mMMM//:d13y 
OOSO66YSOTOTZE Alu//Z0Z/ JEU" a] pueY’ 1pYy//:sdz 14 


‘aen fiq payissop ‘oT6T pun ¢16r burnp sang paywug 9y2 ut pasn sapmod 6un3801q 4901 fo yunowpy—zZ aTaV], 


/ 


/ 


pezZTITOTp-a)boo9 


Original from 


PRINCETON UNIVERSITY 


Digitized by Google 


‘uTewog OT1GNd 


/ IW) 9T‘IT 62-60-7707 UO pajyesauag 


13 


PRODUCTION AND DISTRIBUTION OF EXPLOSIVES. 


re 
wn 
oc 
ee) 
f E> 
£2 
=> 
4 
Te) 
ot 
189 ‘ges ‘Sez TU6ESRBTS tet e ttt te tet etesesesesesesererereseresereeeeees (spunod) [810 puwip Q 
I a ee Se ac 
Les ‘cs0 ‘zs | 669 ‘622 ‘27 996 ‘SZT ‘60T C70 ‘#88 ‘ZZ £0¢ ‘686 ‘18 OFG ‘E86 ‘LZ LLG ‘50% ‘FR Cre ‘SIz ‘te eee eee ee eee eee eee ee ee eee ee ee ee ee eee eee eee eee eae (spunod) 1®10,, 
gee ‘ose ‘¢ ose ‘eze'F 19 ‘zz¢ ‘er | 000‘¢ 18h ‘T68‘£ SIO'IOLS |: GFL 2ET OT [nett terrae tee tet cet recente cee se ceees Bpeaon pus ‘opuIO}TTe) ‘cuozyIVy "eT dnoip 
2e9'TH1'6 = | 692 ‘016% OIT‘eTz‘8 | O16 ‘FZ 667 ‘996 ‘2 29 ‘S88 ‘F SErCSERS~ 8 eerRawtauveee ts aco mopsuyYySU AL put ‘u03e10 OEP] “BxSeLy “27 dnoip 
000‘99T‘9 | SOT ‘TH OIs‘sT9‘2 | O98‘22z LbL‘TIZ‘s | SOT‘o0s | SOB‘ISE‘D | OOLiERs «= [inion peaks Ui 1) PUR ‘oopKeWY AVON fOpwIOJO) *;7 noi 
G08 ‘czz‘T =| 090295 Ce. ‘216'2 | OSL ‘S6I S826 ‘19F‘T | SST ‘SOF Twos A, pun ‘uIOXV YINos “BIOxBC YUWON ‘wuvwwoW “gr dnowp 
TI9‘CIS‘€ | OB9‘IT6, | OOT‘9FG‘T | OSO‘SET | FES‘OSF'E | GFR TSO | OCLTGFO | OLL COG, freer SUxep, pur ‘eUOYEIYO ‘oUBISNO’] ‘sesuLyIV “6 dnowp 
e0e‘g2e'¢ | 826‘0L0'T | Lhe ‘z6e‘2LT | BET ‘GHO'T | 69T‘zso's | SEE ‘6z8 Soaite Tote rae es Sess s4s TAGS ents BYSBIGEN PUL ‘Lossy ‘susuvy ‘Baoy *g dnowp 
ISk‘LTZ‘S =| S79 ‘6RF £06 ‘FEL ‘FE | Of2 ‘ES ors‘ese's | OOT‘6zo | 299‘Z16‘9% | OOB‘TE = frvstvtstctrrrr UySMOOST A, PUL ‘LIOSETTUTIN ‘ULATYOT °£ dnowp 
SSI ‘s0z'Z | 190‘et6 Oss ‘061 ‘F | 619 ‘069 98 ‘09T‘% | Ove ‘ToL ‘T a bits sassouua,, pus ‘jddysstssyyq ‘vurequly “9 dros 
£21 ‘001 'S $28 LIL 099 ‘StZ TET ‘299 $09 FEL 2 006 ‘212 pase. omo 
etl ‘Es0'¢ $20 999 ose ‘SIT‘T | OLF‘ezT TLo‘csz‘& | O67 ‘LTS PERE? | UiSe ee ore Moke oe Sc eee SCR tele ec a yee eee syourtIyT 
She ‘soo’s | OTE‘66E, | OOS ‘0B LOT ‘6ST O£9‘soL'€ | 6ZT'698 | SZH'TE FEL ‘80% P Ayonquey puv vuvypuy “9 dnoip 
est ‘ste‘Z =| OOT‘zzw‘T | Ose ‘sce 008 ‘F oso ‘poe’ | con ‘bRZ‘T | C8s ‘60F 008 ‘% : “BUTTOIVD YINOG pure ‘vUT]OIVD YON ‘vps10ey ‘epuoly “fF dnosp 
989'EZL‘T | SLT ‘b89 006 ‘S¢T Sar ‘Tze 6S ‘666‘T | 997 ‘669‘T | OOF ‘ZT QEISOTE: 8! [er eapesoee enee en, fee eo ee ti BUTT SP AL . 
ZEO‘SSF ‘OT | ZOS‘LOF‘Z | Le9‘SzZ 609 ‘TET ‘ST | SET ‘E68 ‘OT | OST‘RFT‘F | 086‘z9¢ 90F FOS LW) Gace ied octet 9 San hers VES Pie ne eg aN Byawa[AsuUed 
209 ‘260‘e | o29‘60T‘T | 0¢9 ‘099 ozg‘ste | Tez‘ect‘e | 190‘F20‘T | SzT‘ZTe OOT-ORE: 8 picsecerneesdes BUTT pues ‘puvpseyy ‘eyQuMIOD Jo 4oFASTC ‘emwavjad *¢ dnowp 
7z9'F20'9 | ero‘ert‘e | ezeuce’g foo berr‘cesto | ope'ae's. |'210'D0'G: [nner const ecteeseeserecestoreseecserres Yu0.X MON PUR ‘AdsIV¢ MON 'ynofooMUO) “g dnp 
OL 6LL‘T 268 ‘768 WAT OG. A. arses et TS9‘029‘T | FIS‘F06 GOT OR? S leetesre esses --quourse 4 pus ‘pur[sy opoyy ‘ejysdueyzy AON ‘syjesntousseyy ‘ouyeyy “7 drop 
“spunod spunod “epunog | ‘spunog spunod spunog | ‘spunog | ‘spunog 
“JOM TOT} *HJOA\ TOT} ; YY 
*sesodind | -onmsuo00 | “Suyuym *Suyuyur | ‘sasodimd | -onysuoo | “Suyayar *Suyuyur fore) 
e710 TLV ae pus 2UI0 [v0 4910 [TV Tee pue ryIO [vo) oe) 
Ban [FO RY BATE Y “saqeig jo sdnor 5 
“ST6I ‘SOATS “PIBI ‘SATS ae 
-ojdxe oqyssyuried uty 190430 seaqsordxe yay «| -o[dxe ofqysstutzed uvyy 10430 saaysopdxe Yay 2 
Fa 
“asn fq pafissn)a ‘CI6I puo tI6l burinp 89IDIG payugQ ay} ur pasn 8aa1so}dxa yGiy fo qun0owp—’§ ATAV S 


21bo00b-pd#esn ssa.de/bio' snsyTy yey MMM//:di IY / 


peZTITHTp-a1bo09 ‘uTewog IT1qGNdg 


ooSO66rSOTOLZE dfu/szoz/jeu' a puey"1py//:sdizy / IWD OL:TT 6Z-60-~ZOZ UO pajessuag 


PRODUCTION OF EXPLOSIVES IN THE UNITED STATES, 


14 


*sesodind 
797190 ITV 


606 ‘6FE ‘Lz 
ers ‘eet =|: Ore ‘z89‘F 
beetetecasase out CL 
oaseeeeay 000%, 
Oot ‘Fe Oct ‘Ze0‘F 
OCF IZ 008 ‘9% 
8h6 SF 9L 19 
009 00g FT 
siseeceanseh £189 
26 2% 009/TL 
iaathascama bk Bet 
| 
|,008. 009 791 
Verne: + | oaeek 
002° 099 ‘1% 
Sb ‘OT 096 ‘T 
000°T 009 “61 
| "yqoa\ TOT} 
~on1jsu00 “Sut 
4oG}O pus |-TyUT 1T}O 
ABMTBY 


699 ‘TFS ‘IZ 


656 ‘282 ‘% 
sz ‘IT 
002 ‘s9¢ ‘T 
066 ‘222 
009, 4, 
ore ‘629 ‘¢ 


£6 ‘269 ‘OL | 


gf 
oa 


isiereseeses a7 


ESS SSBSSRRSS888 


818 ‘L69 ‘SZ 


Sb ISz 


T#2 ‘068 “F 


268 ‘£69 ‘61 


“su 
~uyur [BOD 


“STI SaAyso[dxo eyqIssyuLreg 


ssasodind 
19490 ITV 


*yI0.M T0T} 
-oni}su0o 
Jay}o pus 
ABNEY 


“Bur 
“UyUT 19430 


GFF FIZ‘ & 
sz9' (686" 8 


Sete ee SANS YURI] pur ‘oopxay MON 
c put ‘eoyeq tneg “DIOyv UWON ‘eI 
PxaL, put “BIUOUPLYO “wuursyno'y ‘sesutyly * 
“BNSVIGEN pus ‘LNosst ‘SUSU y ‘BAOyT * 
~* GTSMOOST AA PUB ‘BJOSVUUTPY ‘uvATYOIPY “4 nosy 
"9 dnoip 


bie tard . *e dnoip 
MON ‘BEts0ay ‘epHoly "fF dnp 

BUTI] A 959 AL 

ms Ua f 
“*UIUTTA pus ‘pueyAreyy ) JO OUST iq ‘ereanya "¢ dnoip 


sagas rete su rerrvieeers 5222 cevst ree yIOX MON puv ‘Aasiaf MAN ‘}No{osuUO) *g dnoip 
“**/*-qu0MI84 put ‘purs] epoyy ‘eTysdMey MON ‘s}jasntoRsseyy ‘eureyy “7 dnp 


-UqUI [vO9 


“PIGI ‘SATSO[dxo o[qisstuLieg 


*sayB1g Jo SdnoIn 


‘asn fig paifissvpo ‘CT6I pun +161 burinp sanig panug ry) ui pssn saazsojdxa a)qissiusad fo junowy—f ATAaV I, 


21b00b-pd#asn ssad0e/buo'ysnayTyyey'mMMmM//:dj1Yy / pazT THTp-a1bo009 


Original from 


PRINCETON UNIVERSITY 


Digitized by Google 


‘uTewog 2T1GNnd 


OOSO6EPSOTOLZE "dfu/LZOZ/JoU"aypueYyypy//:sdijy / IND SL: TT 6Z-60-P7ZOZ UO pazesouay 


PRODUCTION AND DISTRIBUTION OF EXPLOSIVES. 15 


TABLE 5.— Yearly sales of short-flame explosives used in coal mines in the United States, 
1901-1915. 


Quantity Veer. 


Quantity 
sold sol 


19, 593, 892 
21, 841, 659 


TABLE 6.—Quantity of permissible explosives used in different coal fields in the United 
States, 1910-1915. 


Coal fields and regions. 1910 1911 1912 1913 1914 1915 


-| Pounds. Pounds. Pounds. Pounds. Pounds. | Pounds. 
1. Pennsylvania anthracite field.) 1,486,100} 1,917,412 | 2,177,172 | 3,294,225 | 4,380,635 | 5,037,050 
2. Northern Appalachian region@, 5,967,216 | 6,350,272 | 9,190,025] 9,744,810] 7,966, 464 | 9,435,318 
3. Southern Appalachian region .| 3, 188,785 | 3,377,268 | 3,995,485 | 4,481,975 | 3,510,013 | 3,447,964 
4. Eastern interior field. 165, 975 337, 012 751,005 | 2,058,075 | 1,364,450 | 1,631,775 
5 Western interior field. 196, 560 255, 050 440, 825 377, 625 411,937 433,010 
7. 


Rocky Mountain regi 808, 200 | 1,177,075 | 1,473,129 | 1,634,575 | 1,796,750 | 1,710, 992 


Pacific coast region . 8,000 14,150 1221977 | "213,000 | "163,643 |” 145;550 
Tobal:.cc.ssccssesanesast3< 11, 820, 896 | 13,428, 259 18, 150,618 | 21,804,285 | 19,593,892 21,841, 659 


@ Not including Pennsylvania anthracite field. 


TABLE 7.—Coal-mine fatalities due to explosives, 1911-1915. 


States. 1911 1912 | 1913 1914 1915 

Poennsylvanlans 22. duces xcs dogs sskick dus es Soa decedsx 4 8&5 79 97 88 
W ost: Nirgiilao..cdc.csaso3 asec assosczeceoseseaetaesne 3 8 8 5 6 
JUIN OI [52s cicascensac se carscpctobactepsdeasssaecnweas 15 ll ll 9 ll 
OMG oie seieeds iaaeesresas cass ievepaeocsayecegccaspes 3 5 6 2 3 
Indiana, Michigan, and Kentucky...............---- 15 3 5 12 12 
Alabama, Tennessee, Georgia, and North Carolina... 6 6 2 2 10 
Iowa, Kansas, and Missouri 4 14 6 4 13 
Colorado, New Mexico, and Utah 3 1 7 ¢ Gl Ce ee 
Maryland and Virginia. sssscvescescacvess 10 2 
Montana, North Dakota, and Wyoming... 2 4 
Arkansas, Oklahoma, and Texas 1 5 
Alaska, California, Idaho, Nevada, Oregon, and 

BOD oeiescee asec sesesecae Doren hase re ewalek ces 2 1 3 


8 
i=] 
2 
& 
= 
a 
# 


TaBLeE 8.—Fatalities due to explosives at bituminous coal mines, 1903-1915. 


Number 
7 Percentage] ,; 
9 Number U8) killed per 
Year. killed. | Sftotal | | 000 em- 
% ployed. 
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APPROVED PERMISSIBLE EXPLOSIVES, LAMPS, AND MINING 
EQUIPMENT. 


In the bureau’s educational campaign for safety at mines and the 
reduction of mine accidents it has been found advisable to introduce 
into the coal mines explosives and equipment that have passed certain 
specified tests conducted by the bureau's engineers. 

The bureau has published the tests and requirements that explo- 
sives must pass in order to be considered as permissible for use in 
gascous and dusty mines in Schedule 1,¢ Bulletin 66,° and Bulletin 
96.¢ The list of explosives that have been approved by the bureau 
prior to July 1, 1915, is given in Technical Paper 100.¢ 

Schedule 7 ¢ outlines tests that safety lamps must pass in order to 
be approved for use in all gaseous mixtures; Schedule 2A,/ tests of 
electrical equipment, such as motors and coal-cutting machines for 
use in gaseous mines; and Schedule 6A,¢ tests of portable electric 
lamps. 

The various schedules named above, stating the conditions and 
requirements under which these permissible devices are tested, may 
be obtained by application to the Director, Bureau of Mines, Wash- 
ington, D. C. 

The following equipment, including explosives, has passed the tests 
as above named and been placed on the permissible list: 


PERMISSIBLE LIST MAY 1, 1916. 


PERMISSIBLE MINERS’ (FLAME) SAFETY LAMPS. 


In accordance with the tests outlined in Schedule 7,* the bureau 
has approved as permissible for use in gaseous and dusty coal mines 
the following safety lamps: 

Koehler miner’s safety lamp, manufactured by the Koehler Manu- 
facturing Co., Marlboro, Mass. 

The Koehler lamp is made of steel, has a bonnet, and is equipped 
with a Pyro internal igniter and a Macbeth glass globe. 


a Fees for testing explosives and conditions and requirements under which explosives are tested: Sched- 
ule 1, Bureau of Mines, 1913, 8 pp. 

> Hall, Clarence, and Howell, 8. P., Tests of permissible explosives: Bull. 66, Bureau of Mines, 1913, 
313 pp. 

¢ Storm, C, G., Analysis of permissible explosives: Bull. 96, Bureau of Mines, 1916, 88 pp. 

@ Howell, 8. P., Permissible explosives tested prior to Mar. 1, 1915: Tech. Paper 100, Bureau of Mines, 
1915, 16 pp. 

¢ Procedure for establishing a list of permissible miners’ safety lamps; character of tests, conditions 
under which lamps will be tested, and fees: Schedule 7, Bureau of Mines, 1915, 10 pp. 

/ Procedure for establishing a list of permissible explosion-proo, electric motors for mines; fees, char- 
acter of tests, and conditions under which motors will be tested: Schedule 2A, Bureau of Mines, 1915, 
11 pp. 

g Procedure for establishing a list of permissible portable electric mine lamps; fees, character of tests, 
and conditions under which lamps will be tested: Schedule 6A, Bureau of Mines, 1915, 13 pp. 

h Schedule 7, loc. cit. 
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PERMISSIBLE PORTABLE ELECTRIC MINE LAMPS. 


Approval No. 10 covers a permissible portable electric mine lamp 
manufactured by the Edison Storage Battery Co., Orange, N. J. 
The only bulbs approved for use with this lamp are the symbol 26-V 
bulbs manufactured by the Independent Lamp & Wire Co., 1733 
Broadway, New York, N. Y.; the symbol BM-10 bulbs manufac- 
tured by the National Lamp Works of the General Electric Co., 
Cleveland, Ohio, and the symbol BM-10 bulbs manufactured by the 
Edison Works of the General Electric Co., Harrison, N. J. 

Approval No. 11 covers a permissible portable electric mine lamp 
manufactured by the Mannesman Light Co. of America, 331 Fourth 
Avenue, New York, N. Y. The only bulbs approved for use with 
these lamps are the symbol C-5 bulbs sold by the Mannesman Light 
Co. of America. ; 

Approval No. 12 covers the Concordia permissible portable electric 
mine lamp manufactured by the Concordia Safety Lamp Co., Manu- 
facturers’ Building, Pittsburgh, Pa. The only bulbs approved for 
use with these lamps are the symbol Osram 08510 bulbs sold by the 
Concordia Safety Lamp Co. 


EXPLOSION-PROOF COAL-CUTTING EQUIPMENT. 


In accordance with Schedule 2A, the following coal-cutting equip- 
ment has the bureau's approval: 

Approval No. 100, covering a 250-volt direct-current explosion- 
proof coal-cutting equipment manufactured by the Sullivan Ma- 
chinery Co., Claremont, N. H. 

Approval No. 100A, covering a 500-volt direct-current explosion- 
proof coal-cutting equipment manufactured by the Sullivan Ma- 
chinery Co., Claremont, N. H. 


PERMISSIBLE EXPLOSIVES TESTED PRIOR TO MAY 1, 1916. 
By 8. P. Howe tt. 


The following table contains the brand name, class designation, 
grade of detonator or electric detonator prescribed, unit deflective 
charge, rate of detonation, and the name of the manufacturer of each 
of the 137 permissible explosives that have been tested by the Bureau 
of Mines prior to May 1, 1916. 

All of these explosives are subject to the conditions and provisions 
detailed in Technical Paper 100.¢ 


@ Howell, 8. P,, Permissible explosives tested prior to Mar, 1 (with supplementary list to July 1), 1915; 
Tech. Paper 100, Bureau of Mines, 1915, 16 pp. 
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PUBLICATIONS ON EXPLOSIVES FOR MINING AND ACCIDENTS 
THEREFROM. 


A limited supply of the following publications of the Bureau of 
Mines is temporarily available for free distribution. Requests for 
all publications can not be granted, and applicants should limit 
their selection to publications that may be of especial interest to 
them. Requests for publications should be addressed to the Director, 
Bureau of Mines, Washington, D. C.: 


Butuetin 10. The use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls., 4 figs. 

Butietin 15. Investigations of explosives used in coal mines, by Clarence Hall, 
W. O. Snelling, and S. P. Howell, with a chapter on the natural gas used at Pittsburgh, 
by G. A. Burrell, and an introduction by ©. E. Munroe. 1911. 197 pp., 7 pls., 5 figs. 

BuuLuetin 17. A primer on explosives for coal miners, by C. E. Munroe and Clarence 
Hall. 61 pp., 10 pls., 12 figs. Reprint of United States Geological Survey Bulle- 
tin 423. 

Butietin 48. The selection of explosives used in engineering and mining opera- 
tions, by Clarence Hall and 8. P. Howell. 1913. 50 pp., 3 pls., 7 figs. 

Butwetin 51. The analysis of black powder and dynamite, by W. O. Snelling and 
C.G. Storm. 1913. 80 pp., 5 pls., 5 figs. 

BuuLietin 59. Investigations of detonators and electric detonators, by Clarence 
Hall and S. P. Howell. 1913. 73 pp., 7 pls., 5 figs. 

Buuiettn 66. Tests of permissible explosives, by Clarence Hall and S. P. Howell. 
1913. 313 pp., 1 pl., 6 figs. 

BuLLeETIN 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 

BuLLeTIN 96. The analysis of permissible explosives, by C. G. Storm. 1916. 88 
pp., 3 pls., 7 figs. 

Buuuetin 115. Coal-mine fatalities in the United States, 1870 to 1914, compiled 
by A. H. Fay. 1916. 370 pp., 3 pls., 13 figs. 

TECHNICAL Paper 6. The rate of burning of fuse as influenced by temperature 
and pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 

TrecHNICAL Paper 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and S. P. Howell. 1912. 19 pp. 

TrecHnicaL Paper 12. The behavior of nitroglycerin when heated, by W. O. Snell- 
ingand C.G. Storm. 1912. 14 pp., 1 pl., 2 figs. 

Tecunicau Paper 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp., 11 figs. 

TrecuNicaL Paper 18. Magazines and thaw houses for explosives, by Clarence Hall 
and S. P. Howell. 1912. 34 pp., 1 pl., 5 figs. 

TxcHNicaL Parer 30. Mine-accident prevention at Lake Superior iron mines, by 
D. E. Woodbridge. 1913. 38 pp., 9 figs. 

TeEcHNICAL Paper 40. Metal-mine accidents in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 1913. 54 pp. 

TECHNICAL Parer 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TECHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, compiled by F. W. Horton. 1913. 74 pp., 10 figs. 

TrECHNICAL Paper 52. Permissible explosives tested prior to March 1, 1913, by 
Clarence Hall. 1913. 11 pp. 
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TEcHNIcAL Paper 61. Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TECHNICAL Paper 67. Mine signboards, by Edwin Higgins and Edward Steidle. 
1913. 15 pp., 1 pl., 4 figs. 

TEcHNICAL Parer 69. Production of explosives in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 8 pp. 

TECHNICAL Paper 85. Production of explosives in the United States during the 
calendar year 1913, compiled by A. H. Fay. 1914. 15 pp. 

TECHNICAL PareR 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TECHNICAL PareR 94. Metal-mine accidents in the United States during the 
calendar year 1913, compiled by A. H. Fay. 1914. 73 pp. 

TECHNICAL Paper 107. Production of explosives in the United States during the 
calendar year 1914, with notes on coal-mine accidents due to explosives, compiled 
by A. H. Fay. 1915. 16 pp. 

TECHNICAL ParpeR 118. Coke-oven accidents in the United States during the 
calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TecHnicaL Parer 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TrEcHNICAL Parer 125. The sand test for determining the strength of detonators, by 
C. G. Storm and W. C. Cope. 1916. 68 pp., 2 pls., 5 figs. 

TECHNICAL Paper 128, Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TreCHNICAL PareR 129. Metal-mine accidents in the United States during the 
calendar year 1914, compiled by A. H. Fay. 1916. 96 pp. 

TECHNICAL Paper 151. Coke-oven accidents in the United States during the cal- 
endar year 1915, compiled by A. H. Fay. 1916. 16 pp. 

Coal-mine fatalities in the United States, 1914, with detailed figures for December, 
compiled by A. H. Fay. 1915. 31 pp. 

Coal-mine fatalities in the United States, 1915, compiled by A. H. Fay. 1916. 
80 pp., 3 figs. 
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